Background: The increasing proportion of skin diseases encountered in general practice represents a substantial part of morbidity in children. Only limited information is available about the frequency of specific skin diseases. We aimed to compare incidence rates of skin diseases in children in general practice between 1987 and 2001.
Background
In general practice, skin disease accounts for a substantial part of morbidity in children and adolescents [1] [2] [3] [4] . Compared to 1987, in 2001 the childhood morbidity encountered in Dutch general practice has changed; proportionally more skin diseases were presented to the general practitioner (GP) whereas other most frequent diseases (e.g. respiratory tract and general diseases) were presented less often. By the same token the overall consultation rate in general practice decreased by 22% [5, 6] . Did the incidence rate of skin diseases in general practice increase?
However, little information is currently available about the epidemiology of skin diseases encountered in general practice. The few studies which have been performed show a wide variety in the occurrence of skin diseases presented to GPs [3, 4, 7] . Against the background of the changing consultation behaviour in general practice [5] and the increasing population-based prevalence of some skin diseases (e.g. atopic eczema) [8, 9] it is important to estimate current incidence rates of the different skin diseases affecting children and adolescents in general practice. Further, primary care epidemiology can contribute to wider improvements in health and health care services, through better understanding of disease aetiology, use of health care services and the role of different health care interventions [10] .
The present study relies on two consecutive surveys which were performed in Dutch general practice in 1987 and 2001. As they included all patient-physician contacts during a one-year study period, selection bias and the influence of seasonal variation are avoided.
To estimate current incidence rates of skin diseases affecting children and adolescents and to generate reference material for future studies, we conducted a detailed analysis of the skin diseases encountered in Dutch general practice between 1987 and 2001.
Our research questions were:
• How often did the GP see children aged 0-17 with specific skin diseases; to what extent did that change between 1987 and 2001?
• Was the incidence rate of skin diseases encountered in general practice in 1987 and 2001 related to socio-demographic characteristics?
Methods
We used data from the first and second Dutch national surveys of general practice, which were performed by the Netherlands Institute for Health Services Research (NIVEL) in 1987 and 2001. In the Netherlands, general practices have a fixed list size, and all non-institutionalised inhabitants are listed in a general practice, and GPs have a gate-keeping role. Usually, the first contact with health care, in a broad sense, is the contact with the general practitioner. Each survey included a representative sample of the Dutch population.
In 1987 practices were randomly sampled from a list of all Dutch practices, per stratum defined by region and degree of urbanization. Sampling fractions differed between strata. 161 GPs in 103 practices participated in the first national survey [11] . With respect to age and gender the participating GPs and practices were representative of Dutch GPs and practices in 1987. The GPs were divided into four groups, and each group used registration forms to register data (e.g. diagnosis, prescription and referrals) on all contacts between patient and practice during one of four consecutive 3-month periods. Baseline characteristics such as age and gender were derived from patient records. Other socio-demographic characteristics such as socioeconomic status (SES) and ethnicity were obtained by a questionnaire and filled out by parents, or by the children themselves if they were older than 12 years (response rate 91.2%). SES was based on the father's occupation, which was categorized into five classes "non-manual work high (class I)", "non-manual work middle (class II)", "nonmanual low and farmers (class III)", "manual work high / middle (class IV)" and "manual work low (class V)". Ethnicity was derived from the country of birth of either parent. If either parent was born in Turkey, Africa, Asia (except Japan and Indonesia) and Central or South America, their children were considered to be children of nonWestern origin (in accordance with the classification of Statistics Netherlands). All other children were defined as Western. The degree of urbanization was derived from the general practice's postal code and categorized into four classes 'under 30,000 inhabitants', '30,000-50,000 inhabitants', 'over 50,000 inhabitants' and 'the three large Dutch cities Amsterdam, Rotterdam and The Hague'. The Netherlands were divided into a Northern, Central and Southern region. Season was divided into four categories: spring was defined as months April-June, summer as JulySeptember, autumn as October-November and winter as January-March.
The diagnoses made by the GPs were coded afterwards by clerks using the International Classification of Primary Care (ICPC) [12] .
In 2001, 195 GPs in 104 practices registered data about all physician-patient contacts over 12 months [13] . They registered all health problems presented within a consultation, and coded the diagnosis themselves using the ICPC. Patient demographic characteristics such as age and gen-der were derived from the GP's computerized patient files. As in 1987, SES and ethnicity were obtained by a questionnaire (response rate 76%). Degree of urbanization, region and season were derived as in 1987.
In both surveys each contact with the GP was defined as one consultation. All health problems presented within one consultation were recorded separately. Both surveys were episode orientated, meaning that a consultation on a new health problem marked the beginning of a new episode. If there were multiple consultations in a single episode, the diagnosis made during the last consultation was regarded as the episode-diagnosis. In order to decide whether two consultations with the same problem belonged to the same episode or were different episodes, the latter was arbitrarily decided upon if the interval between two consultations was at least four weeks (28 days).
There were 20 practices that participated in both surveys. In 2001 eight practices were excluded from analyses for the following reasons: two practices had software problems; one practice registered only over a three-month period; five practices showed insufficient quality of the morbidity registration.
Ethical approval
The study was carried out according to Dutch legislation on privacy. The privacy regulation of the study was approved by the Dutch Data Protection Authority. According to Dutch legislation, obtaining informed consent is not obligatory for observational studies.
Statistical analysis
This study analyzed data from both surveys for children aged 0-17 years presenting with skin diseases, classified by ICPC codes. Incidence rates in general practice were Further we assessed the changes in incidence rates of all skin diseases between 1987 and 2001. Incidence rates were expressed per 1000 person-years; 95% confidence intervals (CI) were calculated assuming a Poisson distribution. Skin diseases which contributed less than 0.5 percent to the total skin morbidity were not analyzed in detail and were combined into one residual group.
Results

Study populations in 1987 and 2001
The study population in 1987 consisted of 86,577 children yielding 21,644 person years. These children presented a total of 9,271 contacts with skin problems which contributed to 6,870 episodes; 75.4% of these episodes resulted in a single contact with the GP. In 2001 there were 88,307 children yielding 82,053 person-years. These children presented a total of 29,637 contacts with skin problems that contributed to 23,586 episodes; 76.6% of these episodes consisted of only one contact with the GP. In 2001, girls presented significantly more skin diseases to the GP than boys. There was a similar geographic gradient in both surveys: in the southern part of the Netherlands children presented more often skin diseases to the GP compared to the northern part. In 2001, the incidence rate of skin diseases presented to the GP increased in rural areas whereas it decreased in suburban areas. In the big cities the incidence rate remained stable. In both surveys the seasonal peak was in spring. In 2001 children with parents in SES class I, II, IV, V showed a decrease of the incidence rate of skin diseases presented to the GP whereas the incidence rate in class III (non-manual low and farmers) remained stable compared to 1987. In both surveys the incidence rates of skin diseases in general practice were higher in lower SES classes.
All episodes of skin disease
In 2001 children of non-Western immigrants visited the GP more often with skin diseases than children of natives and western immigrants combined. Table 2 shows the incidence rates of skin diseases in general practice for the distinct ICPC codes. In 2001 incidence rates are shown for separate age categories and compared with the crude incidence rate in 1987. In both surveys warts, impetigo, dermatophytosis, contact dermatitis, atopic dermatitis and injuries of the skin were the most frequent skin diseases, accounting for about 57% of the total skin-related morbidity presented to the GP. Although, in general practice the incidence rate of warts decreased by 23% in 2001, it remained the most frequent skin disease in children in both surveys. In 2001, in general practice the incidence rate of impetigo, dermatophytosis and atopic dermatitis increased whereas the incidence rate of the most viral skin infections decreased. Also contact dermatitis and several types of skin injuries showed a decreased incidence rate in general practice. Most of the specific skin diseases (e.g. dermatophytosis, moniliasis/candidiasis, contact dermatitis, atopic dermatitis and diaper rash) showed the highest incidence rate among infants in general practice.
Discussion
These two large and representative surveys give a comprehensive assessment of the dermatological morbidity in children encountered in Dutch general practice, and enabled us to estimate current incidence rates for all skin diseases.
The overall incidence rate of skin diseases presented to the GP decreased by 9.4%, which is surprising given the decreased overall consultation rate by children as reported elsewhere [5] . According to the decrease of the overall consultation rate by 22% we expected a lower incidence rate of skin diseases in 2001 in general practice.
In infants, the incidence rate of skin diseases presented to the GP has increased in 2001, especially of atopic dermatitis and moniliasis/candidiasis [table 2 ]. This increase is in accordance with previous studies showing an increase of atopic dermatitis in the general population [8, 9] .
Girls visited the GP more often concerning skin problems which is in accordance with previous studies [1, 2, 14] . Probably this difference is based on aesthetic reasons.
Between 1987 and 2001, the incidence rate of skin diseases in general practice increased in rural areas and decreased in suburban areas. It seems plausible that this increase could partly be explained by the increased incidence of bacterial skin infections in our data. It is suggested elsewhere that children in rural areas are more exposed to infectious pathogens due to the larger number of animals and farms [15] . Actually, with the decreasing consultation rate we would expect also a decrease of the incidence rate of skin diseases in general practice in urban areas but this did not change between 1987 and 2001. Probably children in urban areas are suffering more from skin diseases. This is in accordance with the 'the pollution hypothesis' meaning that children in urban areas have a higher chance in developing atopic diseases [15, 16] . Crowding in urban areas could be a potential factor in spreading infectious skin diseases.
According to table 1 there is a regional variation in the incidence rates of skin diseases in general practice. The highest incidence rates of skin diseases encountered in practices in the south is a striking observation, especially for a small country like the Netherlands. Of the six most frequent skin diseases impetigo (S84) had a geographical gradient with a two fold higher incidence rate in the south compared to the north. Also for non-dermatological conditions we found a significantly higher consultation rate in the south of the Netherlands in both surveys. Practice characteristics seem not to play an important role.
In 2001, children of non-Western immigrants consulted their GP more often with skin diseases. The significantly higher consultation rate and the proportional increase of non-Western children from 7.4% to 9.7% in the Dutch childhood population might explain these differences [5, 6] . Probably, non-Western children suffer more from skin diseases; a previous study reported that non-Western immigrants in the Netherlands more often felt unhealthy [13] .
We found the highest incidence rate of skin diseases in general practice in the lower SES classes, which is consistent with previous studies [17, 18] . The most striking finding is that the incidence rate of skin diseases in general practice remained stable in SES class III [table 1 ]. In all other SES classes the incidence rate have decreased between 1987 and 2001 which is in accordance with the decreased consultation rate in general practice [5] .
Furthermore, from table 2 it becomes clear that the incidence rates of some skin diseases presented to the GP have increased while others have decreased substantially. The increased incidence rate of infectious (bacterial and fungal) and allergic skin diseases in our data is compatible with reported trends [5, 8, 9, 14] . The increasing use of daycare and after-school facilities in the Netherlands might explain the increase of infectious skin diseases in general practice [15] . There are suggestions that the increasing use of topical antibiotics resulted in more resistant bacterial strains, which could have resulted in a rise of the incidence of bacterial skin infections in the population. The striking decrease in incidence rate of most viral skin infections in our data was in parallel with the decreasing consultation rates. In 2001, infectious skin diseases represent a substantial part (45%) of the total skin morbidity presented to the GP which is in accordance with previous studies [3, 4] . Skin injuries and allergic skin diseases contributed about 15% and 18% respectively.
This study had some limitations. There were small differences in the design of the two national surveys, which might disturb the comparability of data. Some of the differences in occurrence may be explained by the fact that ICPC coding was not performed equally in both surveys: in 1987 clerks coded diagnoses afterwards, whereas in 2001 the GPs coded the diagnoses themselves during the consultation. We assume that coding by clerks more often led to a diagnosis-specific ICPC code. In the present study the accuracy of diagnoses made by the GPs could be a subject of debate. In our analysis we assumed that the diagnoses made by the GPs were correct. In 2001 the participating GPs were trained in coding the diagnoses correctly using ICPC codes. Overall these trained GPs classified diagnoses correctly in about 81% of the test cases [19] .
Conclusion
The overall incidence rate of all skin diseases combined in general practice decreased whereas the incidence rates of bacterial, mycotic and atopic skin diseases increased. On these topics more detailed epidemiological data and population-based prevalence studies are needed.
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